Morphine-induced macrophage apoptosis modulates migration of macrophages: use of in vitro model of urinary tract infection.
Morphine has been reported to alter immune function. Morphine-induced macrophage apoptosis has been shown to contribute to altered immune status in an opiate milieu. We studied the effect of morphine-induced macrophage apoptosis on the migration of macrophages. Because urinary tract infection (UTI) is one of the commonest infections to evoke an inflammatory response; i.e., migration of neutrophils and monocytes to the site of infection, we used an in vitro model of UTI to test our hypothesis. We carried out both in vivo and in vitro studies. Mice of the FVB/N strain were treated with morphine for short (three doses, 24 hours) and long (11 doses, 96 hours) durations, and their bone marrow cells were isolated. In addition, apoptotic macrophages were prepared by heat treatment. To simulate the in vitro model of UTI, E. coli-activated tubular cell (TC)-conditioned medium containing transforming growth factor-beta (TGF-beta) and macrophage-monocyte chemoattractant protein-1 (MCP-1) was used to test migration of macrophages across a filter in a modified Boyden chamber. In addition, migration of macrophages into the peritoneal cavity was evaluated in both control and morphine-treated states. The effect of morphine on apoptosis as well as migration was studied in murine macrophages and bone marrow cells. Morphine not only promoted apoptosis of bone marrow cells (20% apoptotic cells) but also inhibited their migration across the filter. Control cells showed minimal apoptosis but displayed greater migration. Similarly, heat-treated (apoptotic) cells showed minimal migration. In peritoneal macrophage studies, morphine treatment retarded migration. Morphine inhibits macrophage migration both in vivo and in vitro. This attenuated transmigration of macrophages seems to be secondary to the apoptotic effect of morphine.